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Abstract

Chronic kidney disease and its complications are among the most frequent cause of morbidity and mortality in
patients with meningomyelocele. In this study, we aimed to determine the risk factors leading to chronic kidney
disease progression in these patients.Fifty patients with meningomyelocele were analyzed retrospectively. Age,
gender, follow-up period, serum creatinine, glomerular filtration rate, vesicoureteral reflux (VUR), initial urodynamic
findings and initiation time of clean intermittent catheterization (CIC) were noted. The progression of Chronic kidney
disease (CKD) was evaluated by DMSA renal scintigraphy, changes in serum creatinine (Screa), and glomerular
filtration rate (GFR). 30 of the 50 patients were included in the study. VUR was detected in 63% of the patients,
and scar was detected in 83% by renal scintigraphy. The median value of Screa was 0.5 mg/dl in admission, while
the median Screa was 1.02 mg/dl (min-max: 0.27-5) at the last visit and the difference was statistically significant
(p=0.001). A statistically significant was found between CKD progression and GFR in admission (p=0.001), CIC
onset age (p=0.03), degree of VUR (p=0.046), presence of renal scar (p=0.002). It was shown that delay in
admission (p=0.011; OR 1.36; CI 1.07-1.73) and low GFR in admission (p=0.036 OR 0.915 CI 0.842-0.994) were
the most important risk factors. In our study, it was shown that delay in neurogenic bladder treatment, delay in the
initiation of CIC, and low GFR at admission were important risk factors for the progression of CKD in children with
meningomyelocele. Therefore, we aimed to emphasize the importance of regular follow-up of these children in
Pediatric Nephrology Clinics from the neonatal period.
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Introduction

Neural tube defects are the most common pathology in the
neurogenic bladder etiology in children and are responsible
for 90% of cases.'2 Spinal cord injury is a dynamic process
that starts from the antenatal period and continues in
postnatal life and is affected by many factors. All these
problems result from the bladder's inability to perform
its storage and emptying function properly, secondary
to the deterioration of bladder
innervation. In the urodynamic
evaluation, an increase in
detrusor filling pressures, detrusor
sphincter dyssynergia, and high
discharge or leakage pressures
are determined. Upper urinary
system dysfunction may develop
over time in more than half of the
children who are not treated.'*

cause of

Children with meningomyelocele

» Spina bifida is the most common

neuropathic
dysfunction in children.

* Early diagnosis and correct treatment
of these patients prevent negative
outcome of neurogenic bladder and
improve both the survival and quality
of life of the patients.

the t-test was used for parametric distributed data, and the
Many-Whitney U test was used for non-parametric data.
A Chi-square test was used to analyze qualitative data,
and the Fischer test was used when test conditions were
not provided. Pearson and Spearman correlation analysis
was used for correlation analysis.

Results

Of the 50 patients examined,
those with incomplete data were
excluded, and 30 were included in
the study. 13 of the patients were
male, 17 of them were girls, and
their mean age was 10.5+4.83
years (min-max: 3-17 years); The
median value of the follow-up
period was 5.83 years (min-max:
1 month-17 years). The patients'
imaging results are given in Table

bladder

are generally born with normal
upper urinary tract, but are at a
high risk of chronic kidney disease (CKD) secondary to
poor bladder dynamics.>* Only 5% of cases can urinate
spontaneously. Therefore, almost all patients should
be evaluated by predicting that they have a neurogenic
bladder. The most common complications in patients
with meningomyelocele are vesicoureteral reflux (VUR)
secondary to neurogenic bladder, the development
and progression of CKD with the development of renal
parenchymal damage.*” Early detection of and prevention
of renal scar with correct treatment result in renal
preservation and a safe method of management.”®

In this study, we aimed to determine the risk factors leading
to CKD progression in children with meningomyelocele.

Material and Method

Fifty patients diagnosed with meningomyelocele were
included in this study. A detailed history was taken
from all patients, and physical examinations, including
neurological examination were performed. Age, gender,
time of follow-up, serum creatinine and GFR both
at admission and last visit, urinary Ultrasonography
(USG), Voiding Cystourethrogram (VCUG), DMSA renal
scintigraphy and urodynamics reports, initiation time of
clean intermittent catheterization (CIC) were recorded.
Renal function was evaluated by urinary USG, Screa with
creatinine clearance calculated by the Schwartz formula™,
and DMSA scan.

The Ethical Committee of Ondokuz Mayis University,
Faculty of Medicine, approved this study (number: 220-
664). All the procedures in this work were in accordance
with the ethical standards of the institutional research
committee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.

Statistical Analysis

Statistical Packages for the Social Sciences (SPSS)
version 24 was used for statistical analysis. Mean,
standard deviation, lowest, highest, median, ratio, and
frequency values were used in the data's descriptive
statistics. The distribution of variables was checked with
the Kolmogorov Smirnov test. In quantitative data analysis,

1. VUR was detected in 63% of the

patients, and scar was detected in
83% by DMSA scan. 82.3% patients had bilateral grade
V VUR. The median Screa was 0.5 mg/dl (min-max:
0.17-1.7) at time of admission, while the median Screa
was 1.02 mg/dl (min-max: 0.27-5) at the last visit. The
difference was statistically significant (p=0.001).

Table 1.
Imaging Results of the patients with meningomyelocele

Normal 4 (13.3%)
. Bilateral/unilateral o
Urinary System hydroureteronephrosis = (0]
Ultrasonography
(n, %) Solitary kidney 2(6.6% )
Increase in bladder wall thickness 15 (50%)
DMSA results o
(n, %) Skar present 25 (83.3%)
Reflux positive
VCUGgrade
M grade3
B graded
[ grades

VCUG Results

0,
(n, %) 19 (63.3%)
Urodynamic . . o
findings High pressure low bladder capacity 25 (83.3%)

The median GFR was 66 ml/min (min-max: 12-178 ml/
min) at time of admission, the median GFR was 51 ml/min
(min-max: 10-221 ml/min) at the last visit. There was no
statistically significant (p=0.657). Laboratory results of the
patients are given in Table 2. The median age at the initial
time of CIC was four years (2 months-16 years).



88 Nalgacioglu et al. Renal function impairment in children with meningomyelocele

Table 2.
Laboratory results of patients

Admission Last follow -up P

Plasma Creatinine . 0.5 . 1.02 0.001
mg/dl (min-max: 0.17-1.7) (min-max: 0.27-5)
CIAR i) (min-ma?f12-178) (min-mai? 10-221) 9657
CKD, stage n (%)

Stage | 6 (22.2) 10 (34.5)

Stage Il 9 (33.3) 2 (6.9) 0.284

Stage IlI 6 (22.2) 9 (31)

Stage IV 5(18.5) 5(17.2)

Stage V 1(3.7) 3(10.3)

There was statistically significant difference was found
between CKD progression and admission GFR (p=0.001),
initial age of CIC (p=0.03), VUR degree (p=0.046) and
presence of renal scar in initial DMSA (p=0.002). There
was no significance between recurrent UTI (p=0.98) and
CKD progression (Figure 1) (Figure 2).
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Figure 1. Relationship between chronic kidney injury and reference
glomerular filtration rate
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initial age of CIC
2,00
4,00 l
-
0.00
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Renal injury

Figure 2. Relationship between chronic kidney injury and clean
intermittent catheterization onset age

It was shown that delay in CIC (p=0.011; OR 1.36; CI
1.07-1.73) and low GFR at the time of admission (p=0.036
OR 0.915 CI 0.842-0.994) were the most important risk
factors.

Discussion

The development of kidney damage is the most
important problem affecting life in meningomyelocele
cases. Most children with meningomyelocele are born
with a normal upper urinary system." However, it is
expected that upper urinary system changes which
start within the first six months of life due to the onset
of bladder dysfunction. About 10-30% of children are
born with the evidence of upper urinary tract pathology
and increases to about 50% by the age of five.'? Recent
reports suggest that early detection of the pathology and
follow-up with proper treatment result in excellent renal
preservation and a safe method of management.'>4

Several factors may contribute to the severity of renal
scarring. In this study, these factors included high-grade
VUR, older age, low GFR at admission, late initial age
of CIC. In our study, 25 (83.3%) of 30 children had renal
parenchymal damage. The cause of higher incidence
of renal damage in our study could be explained by
the delay in proper management, poor socio-economic
background resulting in non-compliance issues, or the
lack of adequate medical follow-up or management,
including early diagnosis and treatment could also have
contributed to the worse outcome in these patients. We
emphasized the necessity of early proper treatment and
referral which is still a problem in some areas.

This study revealed that, 19 (63.3%) patients had VUR,
and a significant relationship was found between the
development of kidney damage and VUR. VUR was
reported with a frequency of 15-50% in children with
SD." This finding is well defined to have negative effects
on renal function in this patient group.'"”

Vesicoureteral reflux treatment is a controversial issue in
meningomyelocele patients. Klose et al.'® reported that
92% of VUR decreased with only CIC. According to Sillen
et al.’ no significant relationship was found between the
regression of VUR in children with isolated high-grade
reflux without spinal pathology and neurogenic bladder
treatment in infancy. This suggests that reflux may not
only be due to bladder dysfunction in cases with spinal
pathology, and accompanying ureterovesical junction
insufficiency may also play a role in VUR. This should be
supported by larger and homogeneous patient groups.
VUR treatment in children with the neurogenic bladder
is so controversial in the literature because the groups
are not homogeneous enough, and the number of
patients in the series is insufficient to establish follow-
up protocols. In our study group, we found a significant
relationship between progression of kidney damage and
high-grade reflux. As a result, we recommend that their
kidney functions should follow up closely and choose
the treatment in patients with high-grade reflux and
congenital neuropathic bladder. Prediction of patients
who are resistant to conservative management of VUR
with CIC, anticholinergic drugs and surgery may also
prevent prolonged risk of renal damage.

In children with meningomyelocele, urodynamic findings
provide important information about lower urinary tract
dysfunction. Although multiple parameters are obtained
in urodynamics according to the findings of the detrusor
muscle and external sphincter activities, detrusor leak
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point pressure (DLPP) of 40 cmH,O and above is the
most important urodynamic parameter stated as a risk
for upper urinary tract damage.?® We found that delay
in admission and low GFR at admission were the most
important risk factors for kidney damage development.
Early investigation and management of neurogenic
bladder are crucial to protect the kidneys. Early CIC is
one of the most important factors in preventing kidney
damage. Ozel et al.?' reported that the risk of developing
kidney damage increased when neurogenic bladder
treatment was delayed. Dik et al.?? reported that they
could reduce the development of kidney damage to
2.1% with early CIC, antimuscarinic, and prophylaxis
treatment immediately after birth in a study group of 144
patients.

Conclusion

In our study, in neurogenic bladder treatment, we
found that delay in the initiation of CIC and low GFR at
admission were important risk factors for the progression
of CKD in children with meningomyelocele. There is
a need for more awareness about the importance of
starting proactive treatment to prevent renal damage of
these children.
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